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Education and Work Experience

2012- 09 2016- 06 XJTU                Physics B.S.

2016- 08 2018- 08 MIT Physics Ph.D.

2018- 09 2022- 03 MIT Postdoctoral Associate

2022- 04 2025- 05    MIT           Research Scientist

2025- 05 IHEP             Associate Professor 

In 2017, I joined AMS ( ) as a graduate 
student under the supervision of Professor Samuel 
Ting ( ) at MIT. After almost ten years 
abroad, I decided to return to China and join 
JUNO as a faculty member at IHEP. 

22024 Christmas Party at CERN
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Undergraduate Research Training

Worked with Prof. John LoSecco on the Long Baseline Neutrino 
Experiment (LBNE) in Notre Dame University for a summer

Worked with Prof. Clark McGrew on T2K in Stony 
Brook University.

I found my interest in particle physics at an early stage.

2014

2015

LBNE was renamed to Deep Underground Neutrino 
Experiment (DUNE) in 2015

Prof. LoSecco and Prof. McGrew helped me apply graduate schools in US.



Brief Introduction of Cosmic 
Rays and Particle Physics 
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Cosmic Ray and Particle Physics
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1932 Discovery of Positron
Nobel Prize (1933) Carl Anderson 

1947 Discovery of Pion
Nobel Prize (1950) Cecil Powell 

1987 Discovery of Supernova Neutrino 
Nobel Prize (2002) Raymond Davis, 
Masatoshi Koshiba

Å1936:Muon (‘)
Å1949: Kaon (K) 
Å1949: Lambda (ɤ)
Å1952: Xi (ɧ)
Å1953: Sigma (ɫ)
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Neutrinos, as neutral and weakly interacting particles, have emerged as a new 
cosmic messenger, enabling us to probe otherwise inaccessible regions of the 
Universe.

The measurement of chargedcosmic rays marked the beginning of modern particle physics research. The study of 
cosmic rays continues to play a central role in exploring fundamental questions in astrophysics and particle physics.
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Cosmic ray measurements in space

3000 km2 1 km2

Ground-based high-energy cosmic ray experimentsЕ

Pierre Auger
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Charged Cosmic rays(89% protons, 10% helium, 1% heavier nuclei + electrons)
 e.g.Е
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Argentina

To measure their 
charge and momentum requires 

a magnetic spectrometer 
in space.  

Charged cosmic rays are absorbed by the
100 km of EarthΩs atmosphere 

(10m of water).  
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Physics of AMS on the Space Station
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AMS 

Japan



Hubble Space Telescope

Neutral cosmic rays

Chandra

James Webb Space Telescope

Fermi

ŧ Ũ(HXMT)
500
Ņ ņ ( FAST)ЇҲ

IceCube
JUNO

Super-Kamiokande
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Photons

Neutrinos



Mars

Earth

Charged cosmic rays and high energy photons are major 
concerns for radiation damage

Neutrinos are harmless 

8

Cosmic radiation from the Milky Way: 90 rem/year

The lethal dose is about 300 rem long-term base on the Moon or Mars 8



100̓́

Charged cosmic rays are absorbed by the 
9ŀǊǘƘΨǎ млл-km-thick atmosphereЃ10 
meters of water Є

geomagnetic deflection atmospheric shielding

Earth Protections from Charged Cosmic Rays

No geomagnetic field/atmosphere
-> no human being!

Air shower
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To measure their 
charge and momentum requires 

a magnetic spectrometer 
in space.  

Charged cosmic rays are absorbed by the
100 km of EarthΩs atmosphere 

(10m of water).  
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Physics of AMS on the Space Station

3

10

Advantage: Avoid large systematic errors 
induced by air shower  

Disadvantage: Much smaller acceptance

Air shower

Measurement of Charged Cosmic rays in Space

3000 km2

Pierre Auger
Argentina



11

Atmospheric Neutrinos from Charged Cosmic Rays

Charged cosmic ray (p,HeΧύ

Air nucleus

Ⱬ Ⱨ
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Production of atmospheric neutrino:

ⱨⱧ

▄

1998 Discovery of Neutrino oscillation 
in atmospheric neutrino 
Nobel Prize (2015) Takaaki Kajita 
(Super-K) 
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Transition Radiation Detector (TRD)
identify e+, e-

Silicon Tracker
 measure Z, P

Electromagnetic Calorimeter (ECAL) 
measure E of e+, e-

Upper TOF  measure Z, E

Magnet identify ± Z, P

Ring Imaging Cerenkov (RICH)
measure Z, E

Lower TOF  measure Z, E

Anticoincidence Counters (ACC)  
reject particles from the side

AMS is a space version of a precision detector used in accelerators
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Non-accelerator Type ExperimentAccelerator Type Experiment

Human-made collisions, test standard modelor 
beyond 

e.g., CMS at LHC

The typical layout: 

Natural sources, study rare natural processes 
όƴŜǳǘǊƛƴƻǎΣ ŘŀǊƪ ƳŀǘǘŜǊΧύ

PandaX  ṛ
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Particle energy deposition in matter

When a relativistic charged particle passes through 
a medium, it interacts electro-magnetically with 
the atomic electrons and loses energy through the 
ionization of the atoms.

p-n junction in a semiconductor detector

de-excitation 
photons

Scintillation detector 

Particle energy deposition is the basis of nearly all high energy physics detector.
5ƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ŘŜǘŜŎǘƻǊǎ άǊŜŀŘ ƻǳǘέ ǘƘƛǎ ŘŜǇƻǎƛǘŜŘ ŜƴŜǊƎȅ ǘƘǊƻǳƎƘ ǾŀǊƛƻǳǎ ǇƘȅǎƛŎŀƭ 

mechanisms:

Simplified ionization process
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Semiconductor Detector:
e.g., AMS Silicon Tracker
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L1 to L9: 3

Gaseous Detector: 
e.g., AMS Transition Radiation Detector

Common Detector Type
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Common Detector Type: Scintillation Detector
  Examples of Plastic Scintillator:

AMS Time of Flight(TOF) Counts 

JUNO Top Tracker

Examples of Liquid Scintillator:

Largest of its kind!
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Common Detector Type: Cherenkov Detector
  

AMS Ring Imaging Cerenkov (RICH) detector
Super-Kamiokande

10,880 

photosensors

IceCube

If the velocity of the particle is greater than the speed of light in the medium, Cherenkov 
light is emitted.
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Transition Radiation Detector (TRD)
identify e+, e-

Silicon Tracker
 measure Z, P

Electromagnetic Calorimeter (ECAL) 
measure E of e+, e-

Upper TOF  measure Z, E

Magnet identify ± Z, P

Ring Imaging Cerenkov (RICH)
measure Z, E

Lower TOF  measure Z, E

Anticoincidence Counters (ACC)  
reject particles from the side

AMS is a space version of a precision detector used in accelerators
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PhD work
Charge Calibration of AMS Tracker
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Undergraduate Research Training at IHEP
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JUNO

ᶼᵹ₧ѝ σ

beta nEXO

Undergraduate research training is a great way to 
prepare for graduate school. You never know, your 
advisor might one day become your colleagues!

How to reach us: Talkingface to face is most effective, 
but an email is good enough!

2016
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Graduation in Two Years

Passed SM ( ) and EM
( ) before the courses

One year to take 6 courses

CM ( )
QM( )

Two Breadth courses
QFT ( )ɻ
String Theory ( )

Two Specialty courses:
Particle physics
Nuclear physics 

One year for research
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AMS Silicon Tracker Calibration

an inner layer double-sided micro-strip sensor

Principle of charge measurement: dE/dx  θZ2 (relativistic particles) 

x (y) -side strip in each layer is used to measure particle charge.

The whole tracker system has 2264 

sensors  assembled in 192 ladders , 

totaling ~200k readout channels .

y-side strip

x-side strip

Charged Particle

Ⱨ▄ͯ Ⱨ▐

x
y (bending plane yz)

SiO2 Layer

n-doped substrate
(300 ʈÍ)
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Caution on Terminology 

Charge in the context of AMS refers to the electric charge number of a cosmic-ray particle 
(atomic number �N�Ê�Î�X  for nucleiH�.  

In the context of JUNO, charge refers to the number of 
photoelectrons collected by PMTs -> energy of neutrinos  

Electrons of atoms are stripped away during 

acceleration in supernova or during their journey 
in space. 
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